Abstract-Vti proteins are conserved from yeast to humans and regulate intracellular membrane trafficking by providing one specific SNARE domain, the Qb SNARE, to the four helical SNARE bundle that drives membrane fusion. Two mammalian Vti genes, Vti1a and Vti1b are reported to regulate distinct aspects of endolysosomal trafficking and retrograde transport to the Golgi, but have also been implicated in synaptic vesicle secretion. In this review, we summarize the current evidence for the role of Vti proteins in intracellular trafficking in different cells. We propose that, despite some unique aspects, the two mammalian VTI genes have largely redundant functions in neurosecretory cells and recycle molecules required for the sorting of regulated cargo to the Golgi. Defects in this recycling also lead to defects in synaptic transmission and dense core vesicle secretion.
INTRODUCTION
plexes to drive fusion of specific pairs of membranes 23 (Jahn and Sudhof, 1999; Bock et al., 2001 Stevens, 1998) , which may correlate with their divergent 65 cellular functions (discussed below). Importantly, muta-66 tions in VTI1 in yeast (von Mollard et al., 1997) and com-67 bined mutations in all VTI genes in Arabidopsis or double 68 null mutations in mouse are lethal (Surpin et al., 2003;  69 Kunwar et al., 2011) , which indicates that VTI genes are 70 essential for survival. 71 Publicly available genomics data on VTI genes 72 (especially from the Exome Aggregation Consortium; 73 EXAC; Lek et al., 2016) show that in over 60,000 humans includes retrograde transport to the Golgi (with Tlg2p, 101 Tlg1p and Snc1p; Holthuis et al., 1998; Gossing et al., 102 fibroblasts (Medigeshi and Schu, 2003) and HEK293 cells 124 (Ganley et al., 2008 (Mallard et al., 2002; Laufman et al., 2011) and acute inhi-137 bition of these SNAREs blocks trafficking of Shiga toxin to 138 the Golgi (Mallard et al., 2002) . In addition, yeast Vti1p 139 interacts with Tlg1 and Tlg2 (Holthuis et al., 1998) (Medigeshi and Schu, 2003; Ganley et al., 2008 Vti1a redistribution (Laufman et al., 2013 complexes with Stx17, Stx8 and VAMP7 or 8 (Fig. 1 (Zick and Wickner, 2013 DCVs are proposed to undergo fusion steps during matu-395 ration (Kim et al., 2006) and Vti1a localizes to peri compartments in chromaffin cells (Walter et al., 2014 Golgi transport (Parlati et al., 2002) . Because block of ret- 
